The polarographic measurements have been used to determine the overall formation constants of simple complexes of Tl(I) with asparagine. The reduction of complexes is found to be involving one electron. DeFord and Hume's treatment suggests that aspargine forms 1:1 and 1:2 complexes in non-aqueous medium (20% and 40% v/v ethanolwater mixtures and 20% and 40% v/v DMF-water mixtures) at 298 K and 308 K. The overall formation constants log β 1 and log β 2 have been calculated for Tl(I)-Asparagine system. The thermodynamic functions ΔG°, ΔH° and ΔS° have been determined for both the complexes at 298 K in 20% and 40% ethanol-water mixtures and 20% and 40% DMF-water mixtures.
Introduction
The use of polarographic technique for the study of complexation is well known [1] [2] . Many workers [3] [4] have studied biologically active metal complexes of amino acids which are important in analytical, biochemical and pharmaceutical fields [5] [6] [7] .
Thallium is used for making low melting point special glass for use in photo cells. It is used for sink-float separation of minerals. Thallium amalgum is used in thermometers for low temperature, because it freezes at -58 ºC (Pure mercury freezes at -38 °C).
Thallium poisoning is mainly caused by accidental up take of rat poison, which contains large amount of thallium sulphate. Thallium has negative effects upon plants such as color change of leaves and growth declines. Mammals such as rabbit are just as susceptible to the toxic effects of thallium as human. The triad of gastroentleritis polyneuropathy and alopecia is regarded as the classic syndrome of thallium poisoning. Sharma 8 has reported the electrodekinetic study of gallium(III) with D-L-α-alanine in aqueous and 25% ethanol in water at DME. Different non-aqueous media have been taken by many workers for polarographic study of metal complexes [9] [10] [11] [12] . Polarographic study of Tl(I)
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Chem Sci Trans., 2013, 2(1), [47] [48] [49] [50] has been carried out in some binary mixed non-aqueous 13 solvents with aza-18-crown-6. Gupta et al. have studied the In(III) complex with 2, 2' oxidiacetic acid in aqueous and nonaqueous medium 14, 15 . Many workers have studied electrochemical behavior of Co(II) in acetonitrile-water mixture at DME 16 .
Asparagine 17 is one of the 20 most common natural amino acids. It has carboximide as the side chain's functional group. Its molecular formula is C 4 H 8 N 2 O 3 . The nervous system requires asparagine. It also plays an important role in the synthesis of ammonia. The aim of the present paper is to determine the stability constants and the thermodynamic parameters of Tl(l) with amino-acid (Asparagine) in different non-aqueous medium.
Experimental
Model CL-362 polarographic analyzer was used with cell for direct-current polarogrpahic experiments. The C-V measurements were performed with three electrode assembly, a dropping mercury electrode as working electrode, calomel as reference and platinum as counter electrode. The capillary had the following characteristics m =4.62 mg/s and t =2 sec was used.
Analytical-grade solutions were made in double distilled water and over all study have been done in 20% and 40% ethanol-water mixtures and 20% and 40% DMFwater mixtures. Triton X-100 (0.005%) was used to supress the polarogrpahic maxima. Nitrogen gas was passed for 10-15 minutes through each test solution to remove dissolved oxygen.
Results and Discussion
The reduction of Tl(I)-Asparagine system was found to be reversible and diffusion controlled. Direct proportionality of the diffusion current to the square root of effective height of mercury column indicates the reduction to be diffusion controlled. The diffusion current (i d ) of metal ion Tl(I) decreases with increasing concentration of the complexing agent and shift in half-wave potential suggesting complex formation. Overall formation constants were determined by DeFord and Humes method using the polarographic measurements. From the intercept of plots of F j (X) vs. (X) the stability constants log β j were evaluated. The results are summarized in Tables 1 and 2 . The relative value of stability constants are found for both medium in the following order. 40% DMF-water > 20% DMF-water > 40% ethanol-water > 20% ethanol water mixture. The increase in stability constants values in first instance on addition of ligand shows that the complex formation is an exothermic process. However it is not always true because the stability constant is governed by other factors like viscosity, electrostatic effect etc.
Thermodynamic parameters such as enthalpy change (ΔH°), free energy (ΔG°) and entropy Charge (ΔS°) have been recorded in Tables 3, 4 
